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A B S T R A C T
Purpose: To assess if absence seizures (ASs) occur in patients with myoclonic epilepsy of infancy (MEI).
Methods: A retrospective chart review was conducted in 37 patients with MEI followed at seven
different paediatric epilepsy centres in Italy, between 2002 and 2014. To assess the possible occurrence
of pure ASs or absences associatedwithmyoclonias, ASswere deﬁned according to the following criteria:
(i) a sudden onset and interruption of ongoing activities; (ii) bilateral polyspikes or spike-and-wave (SW)
complexes; spike SW complexes at 2–4 Hz; (iii) duration of AS: 3–30 seconds.
Results: Thirty-seven MEI patients (25 boys and 12 girls) were identiﬁed. Nine patients (24.3%) had a
history of simple FS during the ﬁrst year of life. Ten patients (27%) had a family history of epilepsy, and six
patients (16.2%) had a family history of FS. In 7/37 (18.9%) patients, during the occurrence of MSs, a total
of nineteen brief ASs were captured by video-EEG recordings. ASs occurred both during a brief cluster of
rhythmic MSs than after single myoclonic jerks. The ictal EEG abnormalities observed in patients with
ASs were similar to the ictal EEG patterns associated with only myoclonias. No differences in relation to
gender, family history, ictal EEG discharge were found between patients with myoclonic seizures with
ASs and myoclonias without ASs.
Conclusions: Absence seizures can occur in approximately 20% ofMEI patients and the occurrence of ASs,
though not essential to formulate the diagnosis, do not automatically exclude the diagnosis of MEI.
 2014 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.1. Introduction
Myoclonic epilepsy of infancy (MEI) is probably the earliest
form of idiopathic generalized epilepsy (IGE) ﬁrst described as
‘‘benign myoclonic epilepsy of early onset’’.1 In 1981, Dravet and
Bureau described seven infants with myoclonic seizures and
named the syndrome ‘‘myoclonic epilepsy in infants’’.2 MEI is
deﬁned as the occurrence of myoclonic seizures (MS) without
other seizure types, except rare simple febrile seizures (FS), in the
ﬁrst 3 years of life. MS are usually very brief (1–3 s), although they* Corresponding author. Tel.: +39 0315859682; fax: +39 03158596.
E-mail address: vincenzobelcastro@libero.it (V. Belcastro).
http://dx.doi.org/10.1016/j.seizure.2014.11.002
1059-1311/ 2014 British Epilepsy Association. Published by Elsevier Ltd. All rights remay be longer, especially in older children, consisting of pseudo-
rhythmically repeated jerks lasting up to several seconds. When
MS are repeated, children may be unresponsive, nevertheless, the
level of awareness is difﬁcult to assess in isolated MS in this age-
related syndrome. Although some authors have reported that
absence seizures (ASs) may be associated with myoclonic jerks in
MEI patients,4,5 this issue remains matter of debate.3 This study
was aimed to assess if ASs can occur in patients with MEI.
2. Materials and methods
A retrospective chart review was conducted in 7 pediatric
epilepsy centres on patients recruited between January 2002 andserved.
V. Belcastro et al. / Seizure 24 (2015) 8–11 9May 2014. Written informed consent was provided by parents or
guardians. All patients met the following inclusion criteria3: (1)
normal development until seizure onset; (2) seizure onset between
4 months and 4 years of life; (3) myoclonic (including reﬂex)
seizures; (4) electroencephalography (EEG): generalized parox-
ysms of polyspike (PS) or spike-and-wave (SW) complexes; (5)
follow-up of at least 5 years; (6) no evidence of structural or
metabolic aetiology.
Patients with myoclonic and atonic seizures were excluded.
To assess the occurrence of pure ASs or absences associated
with myoclonias, ASs were deﬁned according to the following
criteria: (i) sudden onset and interruption of ongoing activities6;
(ii) bilateral PS or SW complexes at 2–4 Hz6; (iii) duration ranging
from 3 to 30 s. All patients underwent sleep and awake video-EEG
recordings. Ictal video-EEG recordingswere reviewed by all of us in
sessions where each seizure was viewed repeatedly and each
observer made his/her own comments. Seizure onset, semiological
features, frequency, distribution, duration of the seizures, and ictal
EEG recordings were analyzed. The pre-ictal state of the patient
was recorded as part of the ﬁnal evaluation (i.e. eyes open or
closed, lying or sitting, activity, playing). To evaluate the
consciousness involvement, we considered: (1) the presence of
upward deviation of the eyes accompanied by the sudden arrest of
ongoing activities; (2) interrupted speech accompanied by the
arrest of ongoing activities.
Clinical records were reviewed to obtain information including
previous FS, ﬁrst-degree family history of IGE, treatment, and
outcome variables. Repeated video-EEGs were performed at the
follow-up, after drug withdrawal. Data on school achievementsTable 1
Clinical features of 37 patients with myoclonic epilepsy of infancy.
Patient Gender Family history Age of onset Absences Other seizures
1 M IGE 16 No None
2 M None 14 No None
3 F None 21 No None
4 M FS 25 No None
5 M IGE 11 Yes FS
6 M None 18 No None
7 M None 25 No FS
8 M FS 35 Yes FS
9 M None 30 No None
10 F None 9 No None
11 M None 36 No None
12 M IGE 32 No FS
13 F None 24 No None
14 M None 23 No None
15 M IGE 34 Yes None
16 M None 27 No None
17 F None 10 No FS
18 F IGE 28 No None
19 M None 13 No None
20 F None 14 No None
21 M None 35 Yes None
22 M None 13 No None
23 F None 15 No None
24 M FS 30 Yes None
25 M FS 19 No None
26 M None 27 No None
27 F IGE 14 No FS
28 M None 14 No None
29 F IGE 17 No None
30 M None 19 No None
31 M IGE 32 Yes FS
32 M None 36 No FS
33 F IGE 24 No None
34 F FS 21 No None
35 M None 22 No None
36 F FS 29 Yes FS
37 M IGE 25 No Noneand neuropsychological evaluations were repeatedly obtained
during the follow-up.
3. Results
3.1. General features
Thirty-seven MEI patients (25 boys and 12 girls) were
identiﬁed. The mean and median ages at seizure onset were
22 and 24 months (range 9–36 months). Nine patients (24.3%) had
a history of simple FS during the ﬁrst year of life. Ten patients (27%)
had a family history of epilepsy, and six patients (16.2%) had a
family history of FS. Physical examination was unremarkable in all
patients and none of them had physical dysmorphisms. The main
clinical features of the patients are summarized in Table 1.
3.2. Seizure manifestations
At least one ictal polygraphic video-EEG recording was
available in all the patients Eighty-nine MSs were recorded. The
MSswere predominantly located in the upper limbs and head, with
variable intensity in the same child and when comparing children,
and from one episode to the next.
In 7/37 (18.9%) patients, during the occurrence of MSs, the
ongoing activities were interrupted and alertness was reduced. In
particular, in younger patients, ASs were mainly recognized by the
occurrence of upward deviation of the eyes accompanied by the
arrest of ongoing activities in relation to the onset of the EEG
discharge (Fig. 1, see Ref. 7) while in older patients the impairmentInterictal EEG Ictal EEG Therapy Psychomotor development
GSW GSW/PSW VPA NA
PS PSW VPA Normal
Normal GSW VPA NA
GSW GSW/PSW VPA Normal
PS sleep GSW/PSW VPA-LEV Normal
Normal GSW/PSW VPA Normal
Normal GSW/PSW VPA Normal
PS GSW/PSW VPA Borderline IQ
Normal PSW VPA Normal
GSW PSW VPA Normal
Normal GSW/PSW VPA-LEV Normal
PS PSW VPA NA
PS PSW VPA Borderline IQ
Normal GSW/PSW VPA NA
Normal GSW/PSW VPA-ETS Normal
GPSW GSW/PSW VPA NA
GSW GSW/PSW VPA NA
Normal PSW VPA NA
Normal PSW VPA Borderline IQ
GPSW GSW/PSW VPA NA
GSW sleep GSW/PSW VPA Normal
Normal GSW/PSW VPA NA
GSW GSW/PSW VPA Normal
GSW awake/sleep GPSW VPA NA
GPSW GSW/PSW VPA NA
Normal PSW VPA NA
GPSW GSW/PSW VPA Normal
GSW GSW VPA NA
Normal GSW/PSW VPA Normal
GPSW GSW/PSW VPA Normal
Normal GSW/PSW VPA NA
GPSW GSW/PSW VPA Normal
GSW GSW/PSW VPA NA
GSW GSW/PSW VPA NA
GSW GSW/PSW VPA Normal
Normal PSW VPA Normal
Normal GSW/PSW VPA NA
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Fig. 1. Generalised 3–4 Hz spike-waves with interposed fast polyspikes coincide
with a short absence seizure with brief upward rotation of the eyes.
Source: From Ref. 7.
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ongoing activities. Overall, nineteen ASs lasting 3 s were
captured by video-EEG recordings in this group of 7 patients,
ASs were captured both during a brief cluster of rhythmic MSs
(Fig. 1) than after single myoclonic jerks (Fig. 2).
Noteworthy, parents of these 7 children referred that they
experienced stereotyped daily episodes of spells associated with
brief and isolated jerks at upper limbs. No reﬂex myoclonus was
observed in our series. No differences in relation to gender, family
history, or ictal EEG ﬁndings were observed between patients with
myoclonic seizureswith ASs andmyocloniaswithout ASs (Table 1).
3.3. EEG data
EEG background activity was normal in all patients both awake
and during sleep. The interictal EEG was normal in 15 patients
while generalized SW paroxysms were evident in 11 cases,
generalized PS-and-wave paroxysms in 6, and PS in 5 patients.
Photoparoxysmal abnormalities were not observed in any of our
patients. Hyperventilation when crying was normal in 19 patients.
Noteworthy, the ictal EEG abnormalities associated with seizures
[(Fig._2)TD$FIG]
Fig. 2. The ictal polygraphic-EEG recording shows generalized spike waves
associated with a single myoclonic jerk which follows generalised 3–4 Hz spike-
waves, with interposed fast polyspikes, that coincide with a short absence seizure.were very similar to the interictal EEG paroxysms (Table 1). In
particular, the ictal EEG abnormalities observed in patients with
ASs were similar to the ictal EEG patterns associated with only
myoclonias.
3.4. Follow-up
Follow-up data were available for 32 patients. MSs were absent
in 26 patients. Two patients had isolated generalized tonic–clonic
seizure (GTCS) after VPA discontinuation at 5 and 13 years. In two
patients, juvenile myoclonic epilepsy (JME) developed at the ages
of 9 and 12 years, respectively; both responded to VPA. In the
remaining 24 patients clinical features and EEG were unremark-
able at the follow-up. Neuropsychological evolution was per-
formed in 20/32 patients (Table 1). The median age at the
neuropsychological follow-up was 7 years. Eleven patients were
older than 10 years when the neuropsychological status was
evaluated. Three patients displayed mild intellectual disability.
4. Discussion
We aimed to assess the possible occurrence of ASs in patients
with MEI and found that MSs are accompanied by brief ASs of
variable frequency and intensity in a percentage of roughly 20% of
the patients. Notably, the clinical outcome and EEG features of
patients with MSs accompanied by ASs were similar to the typical
clinical course of patients with MEI.2,3,5,8,9 Recently, Caraballo
et al.4 reported 18 patients with MEI where the seizures were
characterized by massive, rhythmic myoclonic jerks accompanied
by ASs. In this study, EEG features and the clinical outcome of
patients were similar to the typical clinical course of patients with
MEI.5 Moreover, the age at onset of ASs was the same of MS.
Although overall 200 cases of MEI have been reported in the
literature1–5,8–12 the coexistence of these two types of seizures (i.e.
AS and MS) has been rarely reported.4,5
Some authors argue thatmixing up these different seizure types
may create confusion3 and that the occurrence of ASs in this age-
related syndrome excludes the diagnosis of MEI. However, the
present study conﬁrms that brief ASs may be combined with
myoclonic jerks in some of these subjects. Thus, absences, though
not essential to formulate the diagnosis of MEI, do not automati-
cally exclude it, when present in the clinical picture.
The hallmark of the absence attack is a sudden onset,
interruption of ongoing activities, a blank stare.6 However, it
may be not always easy to assess the patient’s state of awareness,
responsiveness, and the level of consciousness in children with
MEI. In fact, it is difﬁcult in this age-related syndrome to ask to
determine breathing rate during hyperpnea to assess speech and
mental functions involved during counting. In our study, a
polygraphic EEG was performed in all included patients to conﬁrm
the diagnosis. Myoclonic jerks were always associated with EEG
discharge and the camera was aligned to have a clear view of the
patient’s face and body. In 7/37 (18.9%) patients we found a clear
reduction of alertness both during a brief cluster of rhythmic MSs
than after a single myoclonic jerk.
Typical AS is the most important seizure type in different IGE
syndromes6–13 but there is an ongoing debate whether epilepsies
featuring predominant absence seizures represent a ‘continuum’
among the spectrum of idiopathic generalised epilepsies.14,15
Noteworthy, typical absences starting from early childhood are not
a speciﬁc expression of a distinct syndrome and they can occur in
the context of different age-related epileptic syndromes.13 Thus, in
the setting of MEI, it is conceivable that during absences
consciousness is less impaired in older children with other IGEs
with ASs.
V. Belcastro et al. / Seizure 24 (2015) 8–11 11The pathogenesis that underlies IGE is not fully elucidated;
however, converging evidence has suggested a critical role of
abnormal thalamocortical circuit in the generation of generalized
spike-wave discharges.16–18 Future studies are necessary to assess
whether there are differences in both structural and functional
connectivity between the various IGE syndromes.
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